SUBMOUNT FOR OPTO-ELECTRONIC MODULE AND PACKAGING METHOD 
USING THE SAME 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a submount for an opto-electronic module 
and a packaging method using the same, and more particularly, to a submount for 
an opto-electronic module suitable for high-speed transmission and a packaging 
\ method using the same. 

2. Description of the Related Art 

|4 Recently, as the demand for high-quality communication service increases 

sharply, the transmission speed of optical communication systems becomes very 
15s rapid. Now, it is possible to build a comprehensive network having an ultrahigh 
speed broad-band width using opto-electronic modules having a unit transmission 
CI speed of 2.5Gbps in systems having a transmission speed of about 40 - 1 00 Gbps 
2 b Y Wavelength Division Multiplexing (WDM). However, opto-electronic modules 
ft having the minimum unit transmission speed of 1 0Gbps are required to increase the 
20 efficiency of the configuration of optical communication systems having a 
transmission speed of 160 - 640Gbps. 

FIG. 1 is an exploded perspective view of a general photo-receiver module 
including a general submount for an opto-electronic module. Referring to FIG. 1 , a 
submount 104, to which an opto-electronic device 102 such as a photodiode sticks, 
25 is attached to a substrate 1 06. The submount 1 04 electrically connects the 

opto-electronic device 102 to an electronic device (not shown) on the substrate 106 
using wires or ribbon bonding. A plurality of signal lines 1 08 are installed on the 
substrate 106 for such electrical connection. An amplifier 106 for amplifying an 
electrical signal output from the opto-electronic device 102 to a predetermined level 
30 or above is attached to the substrate 1 06. The amplifier 1 1 0 electrically contacts 
the plurality of signal lines 1 08 on the substrate 1 06. The substrate 1 06, to which 
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the submount 104 and the amplifier 110 are attached, is put into a metal shield case 
112 and then the metal shield case 1 12 is covered with a cover 113. An optica! 
fiber 114, which forms a path of light incident on the opto-electronic device 102, 
penetrates through the metal shield case 112 and is aligned with the opto-electronic 
5 device 102 so that light is properly incident on the opto-electronic device 102. For 
this, a fiber support 1 16 is attached to the substrate 106 to support the optical fiber 
114. 

In this general photo-receiver module, the submount 104 is connected to the 
electronic device (not shown) mainly using bonding wires. However, if the general 

10 photo-receiver module having the above-described configuration is a photo-receiver 
|4 module having a transmission speed of 2.5Gbps or more, signal distortion occurs on 
,p interconnection lines between the opto-electronic device 102 and the electronic 
"H device (not shown) due to parasitic components of the bonding wires. As a result, 
H> the reliability of signal transmission and the reliability of module operation are 

15." reduced. Moreover, there is a limit in that additional interconnection lines installed 
» on the submount 1 04 are not used in a photo-receiver module requiring high-speed 
m operation of over 2.5Gbps. 

Q SUMMARY OF THE INVENTION 

2cH To solve the above-described problems, it is a first object of the present 

invention to provide a submount for an opto-electronic module suitable for 
high-speed transmission of over 2.5Gbps. 

It is a second object of the present invention to provide a packaging method 
using the submount for an opto-electronic module. 

25 Accordingly, to achieve the first object, there is provided a submount for an 

opto-electronic module for outputting light incident from an opto-electronic device as 
an electrical signal. The submount includes a dielectric material having a polygonal 
shape with a front face and a bottom face, and an interconnection line having a 
coplanar waveguide structure, attached to the front face and the bottom face of the 

30 dielectric material, and electrically connected to the opto-electronic device to output 
signals from the opto-electronic device. 
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It is preferable that the interconnection line having a coplanar waveguide 
structure includes a plurality of interconnection lines, which are spaced apart from 
each other. The the interconnection lines may be a first ground line, a signal 
transmission line, a second ground line, and a bias application line, respectively, 
which are sequentially disposed. It is preferable that the the opto-electronic device 
is attached to a portion of the second ground line, which is attached to the front face 
of the dielectric material. The opto-electronic device attached to the second ground 
line is preferably connected to the signal transmission line and the bias application 
line via wires. 

It is preferable that the distance between a portion of the signal transmission 
line and a portion of the second ground line on the bottom face of the dielectric 
material is greater than the distance between a portion of the signal transmission line 
and a portion of the second ground line on the front face of the dielectric material. 

To achieve the second object, there is provided a packaging method using a 
submount for an opto-electronic module including a dielectric material and an 
interconnection line having a coplanar waveguide structure. An opto-electronic 
device is attached to the interconnection line to be electrically connected to the 
interconnection line. The interconnection line, to which the opto-electronic device is 
attached, is attached to a conductive interconnection line of a substrate. 

Attaching the interconnection line to the conductive interconnection line of the 
substrate is performed using conductive epoxy. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above objects and advantages of the present invention will become more 

apparent by describing in detail preferred embodiments thereof with reference to the 

attached drawings in which: 

FIG. 1 is an exploded perspective view of a general photo-receiver module 

including a general submount for an opto-electronic module; 

FIG. 2 is a perspective view of a submount for an opto-electronic module 

according to the present invention; 



FIG. 3 is a graph showing transmission loss and reflection loss of a submout 
for an opto-electronic module according to the present invention; and 

FIG. 4 is an exploded perspective view explaining a packaging method using 
a submount for an opto-electronic module according to the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, preferred embodiments of the present invention will be described 
in detail with reference to the attached drawings. However, the preferred 
1Q. embodiments of the present invention can be modified into various other forms, and 
C| the scope of the present invention must not be interpreted as being restricted to the 
iff preferred embodiments. 

!H> FIG. 2 is a perspective view of a submount for an opto-electronic module 

ry according to the present invention. Referring to FIG. 2, a submount 200 for an 
1# U opto-electronic module includes a dielectric material 210 and an interconnection line 
CI 220. 

The dielectric material 210 is formed of alumina ceramic or quartz crystal and 
Jj has a polygonal shape including a front face 21 1 and a bottom face 212, which may 
ifll be perpendicular to each other or disposed at a predetermined angle. If the 
20 dielectric material 210 is rectangular, the front face 211 and the bottom face 212 are 
perpendicular to each other. 

The interconnection line 220 has a coplanar waveguide (CPW) structure and 
is attached to the front face 21 1 and the bottom face 212 of the dielectric material 
210. The interconnection line 220 is electrically connected to an opto-electronic 
25 device 230 and includes a plurality of interconnection lines, which are spaced apart 
from each other, to output a signal from the opto-electronic device 230. In other 
words, a first ground line 221, a signal transmission line 222, a second ground line 
223, and a bias application line 224 are in a row disposed on the front face 21 1 and 
the bottom face 21 2 of the dielectric material 21 0. The opto-electronic device 230 is 
30 attached to the second ground 223 and is electrically connected to the signal 

transmission line 222 and the bias application line 224 via wires 240. In this case, 



4 



the surface of the second ground line 223, which is an electrical reference plane of 
an electrical signal applied to the wires 240, is disposed on the base planes of the 
wires 240. Thus, effects caused by parasitic components such as inductance 
occurring from the wires 240 are minimized. An electrical signal output from the 
5 opto-electronic device 230, i.e., current I, flows into a portion of the signal 

transmission line 222 on the front face 21 1 of the dielectric material 21 0 via the wires 
240 and is output to the outside via a portion of the signal transmission line 222 on 
the bottom face 212 of the dielectric material 210. 

The distance di between portions of the signal transmission line 222 and the 
10 second ground line 223 on the bottom face 212 of the dielectric material 210 is 
m greater than the distance 62 between portions of the signal transmission line 222 and 
the second ground line 223 on the front face 21 1 of the dielectric material 210. This 
H is to uniformly concentrate an electric field on the surface of the signal transmission 
line 222. In other words, the portion of the signal transmission line 222 on the front 
15' face 21 1 of the dielectric material 21 0 contacts air and a dielectric material. 

However, the portion of the signal transmission line 222 on the bottom face 212 of 
7' the dielectric material 210 contacts the dielectric material 210 included in the 

submount 200 upward and a dielectric material (not shown) included in a substrate 
I (not shown) to be attached downward. As a result, the concentration of the electric 
20^ field is increased on the surface of the signal transmission line 222 on the bottom 
surface 212 of the dielectric material 210. Thus, in order to coincide with the 
concentration of the electric field on the surface of the signal transmission line 222 
on the front face 21 1 of the dielectric material 210, the distance di between the 
portions of the signal transmission line 222 and the second ground line 223 on the 
25 bottom face 212 of the dielectric material 210 must be increased. 

FIG. 3 is a graph showing transmission loss and reflection loss of a submout 
for an opto-electronic module according to the present invention. In FIG. 3, 
reflection loss (marked with a solid line) and transmission loss (marked with a dotted 
line), which were measured in a 2-port scattering parameter system, are shown. 
30 Here, the reflection loss represents that an electrical signal applied to the submount 
is not transmitted to the end of the submount and is reflected due to parasitic 
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components on interconnection lines. The transmission loss represents that the 
electrical signal is transmitted to the end of the submount without distortion. 

As shown in FIG. 3, in the submout according to the present invention, a 
reflection loss up to a frequency of 20GHz is about -15dB or less and a transmission 
loss up to a frequency of 20GHz is about -1 dB or more. Thus, it is noticed that the 
submout is suitable for the transmission of high-speed signal of 10 Gbps. 

FIG. 4 is an exploded perspective view explaining a packaging method using 
a submount for an opto-electronic module according to the present invention. 
Referring to FIG. 4, a submount 200 includes a dielectric material 210 and an 
interconnection line 220. The interconnection line 220 has a coplanar waveguid 
and a plurality of interconnection lines, which are a first ground line 221, a signal 
transmission line 222, a second ground line 223, and a bias application line 224. 
The first ground line 221, the signal transmission line 222, the second ground line 
223, and the bias application line 224 are spaced apart from each other on a front 
face and a bottom face of the dielectric material 21 0. An opto-electronic device 230 
is attached to the second ground line 223 and is electrically connected to the signal 
transmission line 222 and the bias application line 224 via wires 240. The 
interconnection line 220 of the submount 200 is attached to a substrate 
interconnection line 420 on a substrate 410, which is formed of a dielectric material. 
Here, the substrate interconnection line 420 includes a first substrate ground line 421 , 
a substrate signal transmission line 422, a second substrate ground line 423, and a 
substrate bias application line 424. The first ground line 221 , the signal 
transmission line 222, the second ground line 223, and the bias application line 224 
of the submount 200 are directly adhered to the first substrate ground line 421 , the 
substrate signal transmission line 422, the second substrate ground line 423, and the 
substrate bias application line 424, respectively. The adhesion is performed using a 
conductive material, e.g., conductive epoxy. 

As described above, in a submount for an opto-electronic module according to 
the present invention, an interconnection line of the submount has a coplanar 
waveguide structure, which has an excellent electrical property of high-speed 
transmission of signals. Also, in a packaging method, interconnection lines of the 
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submount are directly adhered to interconnection lines of a substrate. Thus, it is 
easy to package the submount. 

While this invention has been particularly shown and described with reference 
to preferred embodiments thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein without departing from the 
spirit and scope of the invention as defined by the appended claims. 
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